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T H E A T S D R H E A L T H A S S E S S M E N T : A N O T E O F E X P L A N A T I O N

S e c t i o n 104 (i) (7) (A) of the Comprehen s iv e Environmental Response , C o m p e n s a t i o n , and L i a b i l i t y Act of 1980
( C E R C L A ) , as amended, s ta t e s "...the term 'health a s s e s s m e n t ' shall inc lude pr e l iminary as s e s sment s of p o t e n t i a l risks to
human hea l th posed by i n d i v i d u a l s i t e s and f a c i l i t i e s , based on such f a c t o r s as the nature and extent of c o n t a m i n a t i o n , the
ex i s t enc e of p o t e n t i a l p a t h w a y s of human exposure ( i n c l u d i n g ground or sur face water c on taminat i on , air emis s ions , and
f o o d chain c o n t a m i n a t i o n ) , the size and p o t e n t i a l s u s c e p t i b i l i t y of the c ommuni ty w i t h i n the l i k e l y pa thways of exposure,
the comparison of expec t ed human exposure l eve l s to the short-term and long-term hea l th e f f e c t s associated with
i d e n t i f i e d hazardous substances and any ava i lab l e recommended exposure or tolerance l i m i t s for such hazardous
substances, and the comparison of e x i s t ing m o r b i d i t y and m o r t a l i t y data on diseases that may be associated with the
observed l e v e l s o f exposure. The A d m i n i s t r a t o r o f ATSDR s h a l l u s e a p p r o p r i a t e data, risks as se s sments , risk eva lua t ions
and s tud i e s avai lab l e f r o m the A d m i n i s t r a t o r of EPA."
In accordance with the C E R C L A section c i t ed , ATSDR has conduc t ed th i s p r e l i m i n a r y h e a l t h assessment on the data in
the site summary form. A d d i t i o n a l h ea l th as se s sments may be c onduc t ed for t h i s s i te as more i n f o r m a t i o n becomes
avai lab l e to ATSDR.

Use of trade names is for i d e n t i f i c a t i o n o n l y and does not c o n s t i t u t e endorsement by the P u b l i c H e a l t h Servi c e or the
U . S . Department o f H e a l t h and H u m a n Service s .



S U M M A R Y

T h e R i c h a r d s o n F l a t T a i l i n g s , a n U p d a t e 7 s i t e p r o p o s e d f o r t h e N a t i o n a l
P r i o r i t i e s L i s t , i s l o c a t e d 3 . 5 m i l e s n o r t h e a s t o f Park C i t y , S u m m i t
C o u n t y , U t a h . F r o m 1975 t o 1981, t h e 160-acre s i t e w a s used f o r d i s p o s i n g
mine t a i l i n g w a s t e s f r o m the K e e t l y Ontario M i n e and o ther mines owned by
U n i t e d Park C i t y M i n e s . C u r r e n t l y no t a i l i n g s are d u m p e d a t the s i t e ;
however, s o i l f r o m the s i t e is b e i n g excavated and used to cover the
t a i l i n g s p i l e s . Several metal c on taminant s , in c lud ing arsenic , cadmium,
chromium, l e a d , and z i n c , have been d e t e c t e d in o n - s i t e and o f f - s i t e
areas. C o n t a m i n a n t s may m i g r a t e f r o m t h e s i t e t o o f f - s i t e areas through
s u r f a c e water, groundwater , and a irborne-as soc ia t ed pa thways . Human
e x p o s u r e to s i t e c o n t a m i n a n t s may occur through the i n g e s t i o n of
c o n t a m i n a t e d g r o u n d w a t e r , f o o d - c h a i n e n t i t i e s , a n d s o i l ; t hrough dermal
contact wi th c on taminant s ; and through the i n h a l a t i o n of airborne d u s t s .
The s i t e i s c o n s i d e r e d t o b e o f p o t e n t i a l p u b l i c h e a l t h concern because o f
t h e h igh l e v e l s o f o n - s i t e c o n t a m i n a n t s .

B A C K G R O U N D

A . S i t e D e s c r i p t i o n a n d H i s t o r y
T h e R i c h a r d s o n F l a t T a i l i n g s s i t e ( R F T ) , c o n s i s t i n g o f 1 6 0 acres l o c a t e d
in a t o p o g r a p h i c d e p r e s s i o n a p p r o x i m a t e l y 3 .5 m i l e s nor th ea s t o f Park
C i t y , in S u m m i t C o u n t y , U t a h , i s an U p d a t e 7 s i t e p r o p o s e d f or th e
N a t i o n a l P r i o r i t i e s L i s t ( N P L ) ( s e e F i g u r e s 1 a n d 2 ) . F r o m 1975 unt i l
1981, mine t a i l i n g s f r o m th e K e e t l y Ontario Mine and o ther mining
o p e r a t i o n s in the area were d i s p o s e d of at the s i t e and curren t ly range up
to 10 f e e t in d e p t h . U n t i l 1 9 8 7 , mine t a i l i n g s were removed f r o m the s i t e
and used a s b a c k f i l l f or sewer c o n s t r u c t i o n p r o j e c t s .
C u r r e n t l y , mine t a i l i n g s at the s i t e are be ing covered by soi l excavated
f r o m o n - s i t e areas. The t h i ckne s s o f the s o i l cover varies over the
s u r f a c e of the s i t e , and, as noted during the A p r i l 1989 s i t e v i s i t , the
so i l l ayer cover ing the mine t a i l i n g s was l e s s than 1-inch th i ck in
c er ta in areas. S i t e f e a t u r e s in c lude a pond that covers the n o r t h e a s t e r n
corner of the s i t e and is contained by a dam at the northwes t ern corner,
and a d i t c h in the c entral p o r t i o n of the s i t e .
B . S i t e V i s i t
S t a f f f r o m t h e A g e n c y f o r T o x i c S u b s t a n c e s a n d D i s e a s e R e g i s t r y ( A T S D R )
and the U t a h D e p a r t m e n t of H e a l t h c onduc t ed a v i s i t to the RFT s i t e on
A p r i l 1 9 , 1989. During t h e s i t e v i s i t , c o n d i t i o n s o n - s i t e a n d o f f - s i t e
were o b s e r v e d , i n c l u d i n g land uses in areas a d j a c e n t to the s i t e , the
p r o x i m i t y o f r e s i d e n t i a l areas to the s i t e , the ease o f s i t e a c c e s s , the
p r e s e n c e o f o n - s i t e p h y s i c a l h a z a r d s , and the general p h y s i c a l
c h a r a c t e r i s t i c s o f t h e s i t e . S p e c i f i c o b s e r v a t i o n s made dur ing t h e s i t e
v i s i t w i l l b e d i s c u s s e d i n a p p r o p r i a t e s e c t i o n s o f t h i s P r e l i m i n a r y H e a l t h
A s s e s s m e n t .
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C . Community H e a l t h Concerns
S t a f f f r o m t h e U t a h D e p a r t m e n t o f H e a l t h i n d i c a t e d that they were n o t
aware of any community h e a l t h concerns r e l a t e d to the RFT s i t e .

D E M O G R A P H I C S , L A N D U S E ,
A N D N A T U R A L R E S O U R C E U S E

The s i t e l i e s in a rural area with very w i d e l y s c a t t e r e d re s idence s . It
is w i t h i n 1.5 m i l e s o f P r o s p e c t o r S q u a r e , which i s an e x t e n s i o n of Park
C i t y , a p o p u l a r r e c r e a t i o n a l and ski area of U t a h . The area w i th in a
1 - m i l e radius o f the s i t e c o n s i s t s o f o p e n , u n d e v e l o p e d range land and
a g r i c u l t u r a l f i e l d s . Only three r e s i d enc e s ar e wi th in a 1 - m i l e radiu s o f
the s i t e ; however, because the s i t e is c l o s e to a p o p u l a r r e s o r t , which
has e x p a n d e d in recent y ear s , f u t u r e d e v e l o p m e n t of the area may increase
r e s i d e n t i a l , c o m m e r c i a l , a n d r e c r e a t i o n a l land uses ( 1 ) .
R e c r e a t i o n a l land uses in the s i t e v i c i n i t y i n c l u d e f i s h i n g in S i l v e r
C r e e k , a p o p u l a r s t r eam for trout f i s h i n g , and d o w n h i l l s k i i n g at nearby
s k i s l o p e s . P i l e s o f mine t a i l i n g s o n - s i t e a r e commonly used f o r
unau thor i z ed r e c r ea t i ona l m o t o r c y c l i n g .
Other land uses in the s i t e v i c i n i t y inc lude p a s t u r e l a n d for c a t t l e and
s h e ep and land p a r c e l s used for c u l t i v a t i n g hay and grain. No i n d u s t r i a l
or commercial land uses are wi th in 1-mile of the s i t e .

E N V I R O N M E N T A L C O N T A M I N A T I O N
A N D O T H E R H A Z A R D S

A . O n - S i t e a n d O f f - S i t e C o n t a m i n a t i o n
M o n i t o r i n g r e s u l t s were a n a l y z e d f o r g r o u n d w a t e r , s u r f a c e w a t e r , s o i l , a n d
air s a m p l e s c o l l e c t e d during in i t ia l s i t e i n v e s t i g a t i o n s conducted in
1 9 8 5 . T h e s e r e s u l t s are only of p r e l i m i n a r y and are not s u f f i c i e n t to
c h a r a c t e r i z e the f u l l nature and ex t ent o f s i t e c o n t a m i n a t i o n .
1. G r o u n d w a t e r
G r o u n d w a t e r s a m p l e s were c o l l e c t e d f r o m m o n i t o r i n g w e l l s l o c a t e d
u p g r a d i e n t and d o w n g r a d i e n t f r o m the s i t e . G r o u n d w a t e r s a m p l e s were
analyzed f o r t o t a l m e t a l s , cyanide , s u l f a t e , a n d d i s s o l v e d m e t a l s . T h e
h i g h e s t c o n c e n t r a t i o n s o f contaminant s were d e t e c t e d in u n f i l t e r e d
groundwat e r s a m p l e s c o l l e c t e d f r o m m o n i t o r i n g w e l l s l o c a t e d d o w n g r a d i e n t
f r o m t h e s i t e ( s e e T a b l e 1 ) .

PAGE 2



T a b l e 1.
G r o u n d w a t e r * , 1985

Maximum C o n c e n t r a t i o n [ p p b ] D r i n k i n g
W a t e r
C r i t e r i a " 1

Contaminant

A r s e n i c
Cadmium
Chromium
Lead
M a n g a n e s e

O f f - S i t e
U p g r a d i e n t

<5
<5
<5

<30
20

O n - S i t e
349

48
104

1,080
10,400

50
10
50
20
50

,#

U n f i l t e r e d s a m p l e s .
N a t i o n a l I n t e r i m Primary Drinking W a t e r R e g u l a t i o n s . U . S .
Environmental P r o t e c t i o n A g e n c y , O f f i c e o f D r i n k i n g W a t e r , 1976 .
P r o p o s e d Maximum Contaminant Level a t the t a p .

2 . S u r f a c e W a t e r
S u r f a c e water s a m p l e s were c o l l e c t e d f r o m t h e east bank o f S i l v e r C r e e k
and f r o m an i n t e r m i t t e n t s t r eam that f l o w s through th e t a i l i n g s . S u r f a c e
water s a m p l e s were ana lyz ed f o r t o t a l m e t a l s a n d s u l f a t e . T h e h i g h e s t
contaminant l ev e l s in S i l v e r Creek were f ound i m m e d i a t e l y downstream f r o m
the s i t e and at the d i s c h a r g e p o i n t for the i n t e r m i t t e n t , o n - s i t e s t r eam
( s e e T a b l e 2 ) . A p p r o x i m a t e l y 2 m i l e s u p s t r e a m f r o m t h e R F T s i t e , t h e
P r o s p e c t o r S q u a r e t a i l i n g s may a l s o serve as an i m p o r t a n t source of
s u r f a c e water c o n t a m i n a n t s .

T a b l e 2 .
S u r f a c e W a t e r , 1986

Maximum C o n c e n t r a t i o n [ p p b ]
C o n t a m i n a n t U p s t r e a m

S i l v e r Cre ek
D o w n s t r e a m

S i l v e r C r e e k
A r s e n i c
C o p p e r
Lead

14
12

147
65
60

1 , 9 8 5
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3 . S o i l
S a m p l e s o f s u r f a c e a n d s u b s u r f a c e soi l were c o l l e c t e d f r o m o n - s i t e a n d
o f f - s i t e areas ( s e e T a b l e 3 a n d 4 ) . S o i l s a m p l e s were a n a l y z e d f o r t o t a l
m e t a l s . S a m p l e s o f s u b s u r f a c e , o n - s i t e s o i l s a m p l e s ( t a i l i n g s ) were
analyzed f or t o t a l m e t a l s and cyanide. R e s u l t s o f analyse s o f on- s i t e
s u r f a c e s o i l ( t a i l i n g s ) a n d o f f - s i t e s u r f a c e so i l i n d i c a t e l e v e l s o f
ar s en i c , cadmium, l e a d , and zinc s u b s t a n t i a l l y h i g h e r than the mean
concentra t ions f o r t h e wes tern U n i t e d S t a t e s .
R e s u l t s o f s a m p l e a n a l y s e s o f s u b s u r f a c e mine t a i l i n g s i n d i c a t e d e l e v a t e d
l e v e l s o f heavy m e t a l s a n d arsenic ( s e e T a b l e 4 ) . O f f - s i t e , s u b s u r f a c e
s a m p l e s did not have contaminant l e v e l s above mean c o n c e n t r a t i o n s for the
western U n i t e d S t a t e s , i n d i c a t i n g t h e l i k e l i h o o d that o f f - s i t e soil
c o n t a m i n a t i o n i s g e n e r a l l y l i m i t e d t o the u p p e r p o r t i o n s o f th e soi l
p r o f i l e ( 2 ) .

T a b l e 3 .
S u r f a c e S o i l a n d T a i l i n g s , 1986

Maximum C o n c e n t r a t i o n [ p p b ]
Mean f o r$•Background O n - S i t e W e s t e r n U . S .

A r s e n i c 58 ,000 3 , 6 0 0 , 0 0 0 5 , 5 0 0
C a d m i u m 17,000 80,000 200
Lead 1 ,110 ,000 8 , 5 3 0 , 0 0 0 17,000
S e l e n i u m 6 , 7 0 0 <400,000 230
Z i n c 1 , 5 7 0 , 0 0 0 6 . 3 6 0 , 0 0 0 5 5 , 0 0 0
•& L e v e l s r e p o r t e d as background may not be true background because they
were c o l l e c t e d a d j a c e n t to the s i t e and in an area with a h i s t o r y of
mining a c t i v i t y .

T a b l e 4.
S u b s u r f a c e S o i l a n d T a i l i n g s , 1986

Maximum C o n c e n t r a t i o n s [ p p b ]
Contaminant Mean f o r&Background O n - S i t e W e s t e r n U . S .
A r s e n i c 6 , 5 0 0 328,000 5 , 5 0 0
C a d m i u m 7,400 1 6 9 , 0 0 0 200
Lead 37,000 4 , 9 2 0 , 0 0 0 17,000
S e l e n i u m <100 9,400 230
Z i n c 70,000 2 3 , 2 0 0 , 0 0 0 5 5 , 0 0 0

L̂ e v e l s r e p o r t e d as background may not be true background because they
were c o l l e c t e d a d j a c e n t to the s i t e and in an area wi th a h i s t o r y of
mining a c t i v i t y .
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4. Air
P r e l i m i n a r y a ir m o n i t o r i n g was c o n d u c t e d u s ing f i v e h igh-vo lume a ir
s a m p l e r s a t f o u r s a m p l i n g l o c a t i o n s over a 5 - d a y p e r i o d . Air s a m p l e s were
a n a l y z e d f o r a r s e n i c , cadmium, l e a d , and zinc. During a i r m o n i t o r i n g ,
weather c o n d i t i o n s were dry wi th winds varying up to 20 m i l e s per hour,
a l t h o u g h winds g u s t e d up to 40 m i l e s per hour during the f i r s t day of
s a m p l e c o l l e c t i o n . T h e h i g h e s t l e v e l s o f airborne c on taminant s were
d e t e c t e d d u r i n g th e f i r s t day o f s a m p l i n g a t th e a ir m o n i t o r i n g s t a t i o n
downwind f r o m t h e s i t e ( s e e T a b l e 5 ) . A i r moni t or ing r e s u l t s v e r i f y that
r e l e a s e s of airborne c o n t a m i n a n t s have occurred at the RFT s i t e .

T a b l e 5 .
A i r , 1986

Maximum C o n c e n t r a t i o n [ m i c r o g r a m s p e r cubic m e t e r ]
C o n t a m i n a n t U p w i n d Downwind
A r s e n i c 0.002 0.093
C a d m i u m < 0.010* 0.082*
Lead 0.103 1.648
Z i n c 0.091+" 1 .155 +

* M a t r i x s p i k e recovery was 65% for cadmium; actual value may be h i g h e r .
H - M a t r i x s p i k e recovery was 60% for z inc; value s given are e s t i m a t e s .
B. Q u a l i t y A s s u r a n c e and Q u a l i t y C o n t r o l
Q u a l i t y assurance and q u a l i t y control p r o c e d u r e s were used to ensure the
accuracy o f t h e m o n i t o r i n g p r o g r a m s c onduc t ed dur ing s i t e i n v e s t i g a t i o n s
at the RFT s i t e . S a m p l e c o l l e c t i o n and a n a l y s e s were d e t e r m i n e d to have
been p e r f o r m e d ac cord ing to approved p r o c e d u r e s ; t h e r e f o r e , moni t or ing
r e s u l t s were d e t e r m i n e d to be a c c e p t a b l e . The c o n c l u s i o n s c on ta ined in
t h i s r e p o r t ar e based on th e d a t a p a c k a g e s u p p l i e d t o ATSDR. The accuracy
of these conclus ions d e p e n d s on the r e l i a b i l i t y and comprehens ivenes s of
the d a t a conta ined in the m a t e r i a l s reviewed.
C. P h y s i c a l and Other H a z a r d s
N o o n - s i t e p h y s i c a l h a z a r d s were no t ed dur ing t h e s i t e v i s i t .

P A T H W A Y S A N A L Y S E S

A . Environmental P a t h w a y s ( F a t e a n d T r a n s p o r t )
1. G r o u n d w a t e r
G r o u n d w a t e r w a s encountered w i t h i n 1 2 f e e t o f t h e s i t e ' s s u r f a c e d u r i n g
th e c o l l e c t i o n o f on- s i t e s o i l s a m p l e s . In th e s i t e v i c i n i t y , t h e
u p p e r m o s t a q u i f e r , w i th an average d e p t h o f 60 f e e t , l i e s w i th in a l l u v i a l
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d e p o s i t s o v e r l y i n g c o n s o l i d a t e d rocks o f t e r t i a r y o r i g i n . I t i s n o t c l e a r
whe ther t h i s a l l u v i a l a q u i f e r i s h y d r o l o g i c a l l y connected t o t h e d e e p e r
a q u i f e r f o u n d i n t h e c o n s o l i d a t e d rock f o r m a t i o n . G r o u n d w a t e r f l o w
beneath the s i t e and in the s i t e v i c in i ty is to the nor th-nor thwe s t .
N o p r i v a t e o r m o n i t o r i n g w e l l s a r e o n - s i t e . T w o p r i v a t e d o m e s t i c w e l l s
ar e l o c a t e d about 4,000 f e e t s ou thwe s t o f t h e s i t e . B o t h o f the s e w e l l s
ar e c o m p l e t e d t o a d e p t h o f about 210 f e e t b e l ow the g r o u n d ' s s u r f a c e . A
s i n g l e munic ipal wel l used as a backup source for the Park C i t y m u n i c i p a l
water s y s t e m i s l o c a t e d 2 . 5 m i l e s s ou thwe s t o f t h e R F T s i t e ( 1 ) .
G r o u n d w a t e r s a m p l e s were no t c o l l e c t e d f r o m th e above-ment ioned p r i v a t e
and m u n i c i p a l w e l l s ; however, because these w e l l s are l o c a t e d u p g r a d i e n t
f r o m the s i t e , they are not e x p e c t e d to be i m p a c t e d by s i t e c o n t a m i n a n t s .
2 . S u r f a c e W a t e r
S u r f a c e water and l e a c h a t e f r o m the s i t e may t r a n s p o r t s i t e c on taminant s
into nearby s t r eams and creeks. The l a r g e s t s u r f a c e water f e a t u r e in the
s i t e v i c i n i t y i s S i l v e r C r e e k , l o c a t e d about 200 f e e t west o f th e s i t e .
A p p r o x i m a t e l y 1,000 f e e t d owns t r eam f r o m t h e s i t e , s u r f a c e water f r o m
S i l v e r C r e e k i s d i v e r t e d f or th e i r r i g a t i o n o f p a s t u r e l a n d and hay
f i e l d s . S i l v e r C r e e k doe s not serve as a source o f d r i n k i n g water source
f o r humans.
S e v e r a l l e a c h a t e ( m i n e t a i l i n g d r a i n a g e ) s e e p s were noted on the nor thwe s t
s i d e o f the o n - s i t e earth dam; however, s u r f a c e water s a m p l e s were not
c o l l e c t e d in t h i s area. T h e s e s e e p s f l o w f r o m th e s i t e t o t h e nor thwe s t
into a swampy area that drains into S i l v e r C r e e k . Leacha t e f r o m the mine
t a i l i n g s p i l e may serve as an i m p o r t a n t source of s u r f a c e water
c o n t a m i n a t i o n .
3 . S o i l
M i n e t a i l i n g s cons i s t o f f i n e l y crushed rock that are e a s i l y e r o d e d by
s u r f a c e water r u n o f f and wind. E r o s i o n o f the mine t a i l i n g s i s l i k e l y
because p o r t i o n s of the mine t a i l i n g p i l e s are uncovered and la ck a
v e g e t a t i v e cover. A l t h o u g h a so i l cover is b e ing p l a c e d over the s u r f a c e
of the mine t a i l i n g s , the t h i ckne s s of the cover varies c o n s i d e r a b l y and
may be l e s s than 1 inch. S o i l used to cover the t a i l i n g s may a l s o be
c o n t a m i n a t e d because it is b e ing excavated f r o m o n - s i t e areas in which
mine t a i l i n g s were d u m p e d . The soi l covering the t a i l i n g s i s e x p e c t e d to
have a minimal i m p a c t on the m i g r a t i o n of t a i l i n g c on taminant s into
groundwat er .
As p r e c i p i t a t i o n p e r c o l a t e s through th e mine t a i l i n g s , s u l f a t e s in t h e
t a i l i n g s d i s s o l v e , incr ea s ing the a c i d i t y o f water a s i t s e e p s downward.
As i n f i l t r a t i n g water becomes more a c i d i c , i t d i s s o l v e s the arsenic and
heavy me ta l c o m p o u n d s in the t a i l i n g s and carries th e s e c o n t a m i n a n t s
downward. M o n i t o r i n g r e s u l t s i n d i c a t e that c on taminant s have a l r e a d y
m i g r a t e d t o lower l e v e l s o f t h e t a i l i n g p i l e s and i m p a c t e d l o ca l
groundwat er and nearby s u r f a c e water s . C o n t a m i n a n t s w i l l continue to
impac t groundwater and s u r f a c e water i f no r e m e d i a t i o n i s p e r f o r m e d .
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4. Air
T h e sma l l p a r t i c l e s i z e o f t h e t a i l i n g s increase s t h e l i k e l i h o o d that wind
may b e an i m p o r t a n t mechanism for dust t r a n s p o r t t o o f f - s i t e areas. S i t e
do cument s i n d i c a t e that r e l e a s e s o f w i n d b l o w n c o n t a m i n a n t s t o o f f - s i t e
areas have been o b s e r v e d , e s p e c i a l l y in the summer months when winds f r o m
the s ou thwe s t b l ow dust f r o m the s i t e acro s s I n t e r s t a t e 40.
5 . C o n t a m i n a t e d F o o d - C h a i n E n t i t i e s
S i t e c o n t a m i n a n t s m a y b i o a c c u m u l a t e i n f o o d - c h a i n e n t i t i e s . I n t h e s i t e
v i c i n i t y , a p p r o x i m a t e l y 315 acres o f a g r i c u l t u r a l land are i r r i g a t e d with
s u r f a c e water d i v e r t e d f r o m S i l v e r Creek . I r r i g a t e d l a n d s a r e used f o r
p a s t u r e l a n d and the p r o d u c t i o n o f grains and hay. C r o p s i r r i g a t e d w i t h
c on tamina t ed s u r f a c e water may b i o a c c u m u l a t e c o n t a m i n a n t s .
A n i m a l s may al so become contaminated if they graze in areas i m p a c t e d by
the s i t e , f e e d on c r o p s i r r i g a t e d with c o n t a m i n a t e d w a t e r , or i n g e s t
c o n t a m i n a t e d s u r f a c e w a t e r , s o i l , or s e d i m e n t s . C a t t l e and s h e e p are
known to graze in shrub land a d j a c e n t to the s i t e .
F i s h f r o m S i l v e r C r e e k m a y a l s o b i o a c c u m u l a t e c on taminant s f r o m s u r f a c e
water and s e d i m e n t . S i l v e r Cre ek i s known to s u p p o r t r e c r ea t i ona l trout
f i s h i n g .
B. Human E x p o s u r e P a t h w a y s
S e v e r a l p o t e n t i a l routes ex i s t by which humans may be e x p o s e d to
con taminant s f r o m t h e R F T s i t e . I n g e s t i o n o f c on tamina t ed g r o u n d w a t e r ,
s o i l , and f o o d - c h a i n e n t i t i e s and i n h a l a t i o n o f dust are a l l p o t e n t i a l
routes of human contaminant e x p o s u r e .
1. S o i l - and T a i l i n g s - A s s o c i a t e d Pathways
I n g e s t i o n . ; i n h a l a t i o n , and dermal e x p o s u r e s to so i l and t a i l i n g s may
adver s e ly impact human h ea l t h . The h ighe s t contaminant l ev e l s were f o u n d
in o n - s i t e s u b s u r f a c e soi l and t a i l i n g s ; however, o n - s i t e and o f f - s i t e
s u r f a c e soi l and t a i l i n g s were a l s o c o n t a m i n a t e d . The s i t e i s l o c a t e d in
a rural area and because access to it is not r e s t r i c t e d , t r e s p a s s e r s may
come in contact wi th the s e c on tamina t ed media dur ing c y c l i n g or o ther
a c t i v i t i e s on or near the s i t e .
2. G r o u n d w a t e r - A s s o c i a t e d Pathways
Human e xpo sur e to groundwater contaminant s may r e s u l t f r o m the use of
c o n t a m i n a t e d groundwat er f o r d o m e s t i c , i n d u s t r i a l , a n d a g r i c u l t u r a l
p u r p o s e s . Loca l r e s i d e n t s are known to r e ly on groundwat er as a p o t a b l e
water s u p p l y ; however, m o n i t o r i n g d a t a f o r o f f - s i t e groundwat er a r e
l i m i t e d to r e s u l t s f r o m a s i n g l e u p g r a d i e n t we l l and two d o w n g r a d i e n t
w e l l s . The l i k e l i h o o d o f human e x p o s u r e t o groundwat er c on taminant s i s
m i n i m i z e d by the rural nature o f the s i t e and the lack o f s u p p l y w e l l s for
p o t a b l e water downgradient f r o m the s i t e ; however, without moni t or ing

PAGE 7



r e s u l t s f r o m nearby p r i v a t e w e l l s , th i s pathway of human expo sure can not
b e i g n o r e d . T h e p o t e n t i a l e x i s t s f o r c o m p l e t i n g t h i s p a t h w a y o f human
e x p o s u r e in the f u t u r e i f groundwater w e l l s are i n s t a l l e d o n - s i t e or
d o w n g r a d i e n t f r o m t h e s i t e .
3. F o o d - C h a i n - A s s o c i a t e d Pathways
A n o t h e r p o t e n t i a l p a t h w a y for human e x p o s u r e t o c o n t a m i n a n t s i s through
the c on sumpt i on of f o o d - c h a i n e n t i t i e s that may b ioaccumulate
c o n t a m i n a n t s . C u l t i v a t e d grains and v e g e t a b l e s and other e d i b l e p l a n t s
may b i o a c c u m u l a t e soi l c o n t a m i n a n t s and r e su l t in f o o d - c h a i n
c o n t a m i n a t i o n . C a t t l e , s h e e p , a n d w i l d l i f e that consume c o n t a m i n a t e d
p l a n t m a t e r i a l or s u r f a c e water may a l s o b i o a c c u m u l a t e c o n t a m i n a n t s .
A q u a t i c a n i m a l s , such as trout in S i l v e r C r e e k , that inhabit c o n t a m i n a t e d
s u r f a c e wat er or aquatic s y s t e m s w i t h c o n t a m i n a t e d s e d i m e n t s may a l s o
bioaccumulate contaminants . A n a l y t i c a l r e s u l t s o f s u r f a c e water s a m p l e s
c o l l e c t e d f r o m S i l v e r Creek i n d i c a t e c on taminant s a t l e v e l s s i g n i f i c a n t l y
i n exce s s o f F e d e r a l A m b i e n t W a t e r Q u a l i t y C r i t e r i a . T h e s e c o n t a m i n a n t s
are known to b i o a c c u m u l a t e in f i s h and may reach l e v e l s that make S i l v e r
C r e e k trout u n s u i t a b l e f o r human c o n s u m p t i o n .
4. A i r b o r n e - A s s o c i a t e d Pathways
I n h a l a t i o n of contaminated d u s t s may be a human exposure pathway. On-s i t e
a c t i v i t i e s , i n c l u d i n g c y c l i n g , soi l r e m e d i a t i o n , o r excavat ion o f t a i l i n g s
for use as f i l l may re su l t in the g e n e r a t i o n of dus t and the e x p o s u r e of
m o t o r c y c l i s t s , o n - s i t e worker s , and area r e s i d e n t s to s i t e c o n t a m i n a n t s .
The r e l a t i v e r emo t ene s s o f th e s i t e may h e l p reduce the i m p a c t o f t h i s
pa thway of human e x p o s u r e .
5 . S u r f a c e - W a t e r - A s s o c i a t e d Pathways
S u r f a c e water ob ta ined f r o m l o c a l sources i s not a source of d r i n k i n g
water w i t h i n the s i t e v i c i n i t y ; however, s u r f a c e water i s used to i r r i g a t e
p a s t u r e l a n d and hay and grain f i e l d s . As a r e s u l t , human e xpo sur e to
s i t e - r e l a t e d c o n t a m i n a n t s may r e su l t f r o m th e i n g e s t i o n o f c o n t a m i n a t e d
g r a i n s , animal p r o d u c t s , or f i s h .

P U B L I C H E A L T H I M P L I C A T I O N S

R e s u l t s o f p r e l i m i n a r y g r o u n d w a t e r and so i l s a m p l i n g i n d i c a t e that th e RFT
s i t e i s o f p o t e n t i a l p u b l i c h e a l t h concern because of contaminant s in
o n - s i t e a i r , s o i l , mine t a i l i n g s , and groundwater and o n - s i t e and o f f - s i t e
s u r f a c e water and s e d i m e n t s .
A b r i e f d i s c u s s i o n o f t h e i d e n t i f i e d s i t e contaminant s o f p u b l i c h e a l t h
concern f o l l o w s .
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A r s e n i c
Human e x p o s u r e to arsenic i s p o s s i b l e through three m a j o r p a t h w a y s :
i n g e s t i o n , i n h a l a t i o n , a n d dermal c o n t a c t . Common e f f e c t s f r o m i n g e s t i o n
o f arsenic i n c l u d e i r r i t a t i o n o f t h e d i g e s t i v e tract l e a d i n g t o p a i n ,
nausea, v o m i t i n g , and d iarrhea . I n g e s t i o n o f inorgani c ar s en i c , t h e f o r m
most l i k e l y f o u n d a t the RFT s i t e , a l s o causes a p a t t e r n o f skin
a b n o r m a l i t i e s , such as dark and l i g h t s p o t s on the skin and s m a l l "corns"
on the p a l m s , s o l e s , and trunk. S o m e of the corns may p r o g r e s s to skin
cancer. Other h e a l t h e f f e c t s o f arsenic inge s t i on inc lude an increased
risk o f l i v e r , b l a d d e r , k i d n e y , and lung cancer. L o n g - t e r m e x p o s u r e
( g r e a t e r than 14 d a y s ) to inorganic arsenic at l e v e l s as low as 20
micrograms per k i l o g r a m of body weight per day may re su l t in m i l d h e a l t h
e f f e c t s . T h e s e v e r i t y o f s y m p t o m s t ends t o increase a s e xpo sur e d u r a t i o n
increase s . T h e Environmental P r o t e c t i o n A g e n c y ( E P A ) e s t i m a t e s that a
d o s e o f 1 m i c r o g r a m per k i l o g r a m o f b o d y we ight per day c o r r e s p o n d s to a
cancer ri sk o f 1 .5 in 1,000 ( 3 ) . A r s e n i c l e v e l s ar e s u f f i c i e n t l y h igh in
s u r f a c e s o i l t o b e o f p u b l i c h e a l t h concern for i n g e s t i o n , i n h a l a t i o n , or
dermal e x p o s u r e s .
I n h a l a t i o n o f inorganic arsenic d u s t s may a l s o r e s u l t in m i l d i r r i t a t i o n
o f the d i g e s t i v e t r a c t . The i n h a l a t i o n route o f human e x p o s u r e i s more
l i k e l y to increase the ri sk of lung cancer than is the i n g e s t i o n route.
Air c o n c e n t r a t i o n s o f about 200 micrograms per cubic meter are a s s o c i a t e d
with i r r i t a t i o n o f t h e nose , t h r o a t , and e x p o s e d skin. The N a t i o n a l
I n s t i t u t e f o r O c c u p a t i o n a l S a f e t y a n d H e a l t h ( N I O S H ) h a s s e t a r e commended
e xpo sur e l i m i t ( R E L ) for o c c u p a t i o n a l e xpo sur e to arsenic in air at 2
micrograms per cubic me t er not to be e x c e e d e d for more than 1 5 - m i n u t e s .
EPA has e s t i m a t e d that a l i f e t i m e i n h a l a t i o n e x p o s u r e to 1 m i c r o g r a m per
cubic meter causes a. l i f e t i m e cancer risk of 4 in 1,000 ( 3 ) . The maximum
leve l o f airborne arsenic d e t e c t e d a t th e RFT s i t e ( 0 . 0 9 3 mi crograms per
cubic m e t e r ) i s at a l eve l o f p u b l i c h e a l t h concern. S o i l - d i s t u r b i n g
a c t i v i t i e s , such as excavat ion of s o i l s or m o t o r c y c l i n g , are l i k e l y to
cause an increase in airborne arsenic l e v e l s .
Dermal e xpo sur e to a r s e n i c - c o n t a i n i n g c o m p o u n d s may r e su l t in
m i l d - t o - s e v e r e i r r i t a t i o n o f th e skin, e y e s , or t h r o a t . No r e l i a b l e do s e
e s t i m a t e s are a v a i l a b l e on the e x p o s u r e l e v e l s at which the se e f f e c t s
b e g i n t o a p p e a r .
C a d m i u m
Human e x p o s u r e to cadmium at the RFT s i t e can occur e i t h e r through the
i n g e s t i o n o f c on taminat ed s o i l , mine t a i l i n g s , and f o o d - c h a i n e n t i t i e s or
through th e i n h a l a t i o n o f c on taminat ed d u s t s . V e r y smal l amounts o f
i n g e s t e d cadmium are absorbed into the b l o o d ( l % - 5 % ) whi l e 30%-50% o f that
which is inha l ed is taken into the b l o o d ( 4 ) . Once cadmium enters the
b o d y , i t i s r e ta ined very s t r o n g l y . A p r o p o s e d r e f e r e n c e do s e (a d a i l y
d o s e that i s e s t i m a t e d to be w i thou t a p p r e c i a b l e human h e a l t h r i s k ) of 0.5
micrograms per k i l ogram of body weight per day for oral e xpo sur e i s
c u r r e n t l y under review ( 4 ) .
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I n g e s t i o n of cadmium may r e s u l t in damage to the k i d n e y s and may cause
h y p e r t e n s i o n , a l t h o u g h the i m p o r t a n c e of cadmium in h y p e r t e n s i o n i s
unc l ear . Dermal e xpo sur e to cadmium compound s has not been observed to
cause s i g n i f i c a n t h e a l t h e f f e c t s .
L o n g - t e r m i n h a l a t i o n e x p o s u r e s to cadmium at l e v e l s of 100 m i c r o g r a m s per
cubic me t er may increase the risk of lung d i s e a s e , such as e m p h y s e m a , and
may a l s o cause k idney i n j u r y . L i f e l o n g i n h a l a t i o n o f a i r c o n t a i n i n g 0.03
micrograms per cubic meter i s e s t i m a t e d to cause a l i f e t i m e cancer ri sk of
1 in 10,000 ( 4 ) . Air m o n i t o r i n g r e s u l t s a t the RFT s i t e d e t e c t e d airborne
cadmium l e v e l s ( 0 . 0 8 2 mi crogram per cubic m e t e r ) a t l e v e l s o f p u b l i c
h e a l t h concern ( 1 ) . S i t e r e m e d i a t i o n a c t i v i t i e s o r o n - s i t e c y c l i n g
a c t i v i t i e s are l i k e l y to increase airborne cadmium l e v e l s .
U n d e r current land u s e , cadmium l e v e l s in s u r f a c e s o i l are not h igh enough
t o b e o f p u b l i c h e a l t h concern. I f t h e s i t e i s d e v e l o p e d f o r r e s i d e n t i a l
or r e c r e a t i o n a l u s e s , the l e v e l s may become a p u b l i c h e a l t h concern.
Lead
Human e x p o s u r e to l e a d at the RFT s i t e may occur through two m a j o r
p a t h w a y s : th e i n g e s t i o n o f c on tamina t ed s o i l , mine t a i l i n g s , and
f o o d - c h a i n e n t i t i e s or the i n h a l a t i o n o f airborne c on tamina t ed d u s t s .
L e v e l s o f l ead in s u r f a c e soi l and t a i l i n g s , s u b s u r f a c e so i l and t a i l i n g s ,
and air are s u f f i c i e n t l y h igh to be of p u b l i c h e a l t h concern.
C h i l d r e n a r e e s p e c i a l l y s u s c e p t i b l e t o t h e h e a l t h e f f e c t s o f l ead
e x p o s u r e . Low l e v e l s of l ead e x p o s u r e may cause d e c r e a s e d growth and may
r e s u l t i n lower i n t e l l i g e n c e quot i ent ( I Q ) s core s . L o w l e v e l s o f l ead
e x p o s u r e may a l s o cause h y p e r t e n s i o n in m i d d l e - a g e d men. Pregnant women
e x p o s e d to l ead t r a n s f e r l ead to the f e t u s , and th i s may cause p r e t e r m
b i r t h , reduced b i r t h w e i g h t , and d e c r ea s ed n e u r o l o g i c a l d e v e l o p m e n t in the
i n f a n t . R e s u l t s of s t u d i e s have shown that l e a d causes cancer in
l a b o r a t o r y a n i m a l s ; however, it is not known whether l ead causes cancer in
humans.
Human i n h a l a t i o n of l e a d - c o n t a m i n a t e d dust or l ead f u m e s may re su l t in the
same h e a l t h e f f e c t s that i n g e s t i o n e xpo sur e causes. A i r m o n i t o r i n g
r e s u l t s a t the RFT s i t e i n d i c a t e d lead ( 1 . 6 5 mi c rograms per cubic m e t e r )
a t l e v e l s above E P A ' s N a t i o n a l Primary a n d S e c o n d a r y A m b i e n t A i r Q u a l i t y
S t a n d a r d s f o r l ead ( 1 . 5 micrograms p e r cubic m e t e r ) ( 5 ) . A i r b o r n e l e a d
l e v e l s are e x p e c t e d to be even h igher if so i l is d i s t u r b e d by o n - s i t e
a c t i v i t i e s such as soil ex cavat ing or c y c l i n g .
T h e C e n t e r s f o r D i s e a s e C o n t r o l ( C D C ) h a s caut ioned that c o n c e n t r a t i o n s o f
l ead grea t er than 500-1,000 p a r t s p e r m i l l i o n ( p p m ) i n r e s i d e n t i a l s o i l
could lead to e l eva t ed b l o o d lead l e v e l s in c h i l d r e n who inhale or inge s t
s o i l . Lead l e v e l s in exc e s s of the s e values were f o u n d in o n - s i t e s u r f a c e
s o i l and mine t a i l i n g s and in s u b s u r f a c e soi l and t a i l i n g s . S i t e
t r e s p a s s e r s , s i t e worker s , and r e cr ea t i ona l c y c l i s t s may e x p e r i e n c e
s h o r t - t e r m expo sure s to l e a d - c o n t a m i n a t e d media.
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S e l e n i u m
Human e x p o s u r e to s e l en ium at the RFT s i t e may occur through the i n g e s t i o n
of c o n t a m i n a t e d groundwat er or s o i l and through the i n h a l a t i o n of airborne
d u s t . Once i n g e s t e d , s e l en ium in bo th the organic and i n o r g a n i c f o r m s is
r e a d i l y a b s o r b e d . A l t h o u g h s e l en ium is an e s s e n t i a l n u t r i e n t , it may have
t o x i c e f f e c t s a t l e v e l s m o d e r a t e l y above t h e d a i l y n u t r i t i o n a l
r equ ir ement . T h e F o o d a n d N u t r i t i o n Board o f t h e N a t i o n a l A c a d e m y o f
S c i e n c e s ( N A S ) s u g g e s t s that 0.05 t o 0.20 m g o f s e l en ium p e r p e r s o n p e r
day i s an a d e q u a t e and s a f e l evel o f d i e t a r y intake in a d u l t s ( 6 ) .
I n h a l a t i o n o f s e l en ium may cause damage to the r e s p i r a t o r y t r a c t ,
g a s t r o i n t e s t i n a l and c a r d i o v a s c u l a r e f f e c t s , and i r r i t a t i o n o f th e skin
a n d eyes ( 7 ) . A i r s a m p l e s c o l l e c t e d f r o m t h e R F T s i t e were n o t ana lyz ed
for s e l e n i u m ; however, the l e v e l s f o u n d in s u r f a c e so i l and t a i l i n g s and
t h e a i r m o n i t o r i n g r e s u l t s f o r other s i t e c on taminant s i n d i c a t e that
airborne s e l en ium l e v e l s may be o f p u b l i c h e a l t h concern under normal s i t e
c o n d i t i o n s . S o i l d i s r u p t i o n by such a c t i v i t i e s a s so i l e x cava t i on or
c y c l i n g could increase airborne s e l en ium l e v e l s .
S e l e n i u m m a y a l s o b i o a c c u m u l a t e i n p l a n t s a n d a n i m a l s . T h e h e a l t h e f f e c t s
f r o m l o n g - t e r m e x p o s u r e t o s e l e n i u m v ia i n g e s t i o n o f c o n t a m i n a t e d f o o d or
water i n c l u d e l o s s o f ha ir , l o s s a n d d e f o r m i t i e s o f n a i l s , p r o b l e m s wi th
w a l k i n g , d i m i n i s h e d r e f l e x e s , a n d some p a r a l y s i s . T h e s e h e a l t h e f f e c t s
were r e p o r t e d f r o m a s t u d y of p o p u l a t i o n s in China that l i v e d in areas
with e x t r e m e l y h igh s e l en ium l e v e l s in the soi l and in the rice and
v e g e t a b l e s they consumed. S e l e n i u m l e v e l s in the f o o d were 1 .6 p a r t s per
m i l l i o n or h i g h e r , and the p e r i o d of e xpo sur e was months or even years
( 8 ) .
Z i n c
Human e x p o s u r e to zinc at the RFT s i t e may occur through two m a j o r
p a t h w a y s : the i n g e s t i o n o f c o n t a m i n a t e d s o i l , t a i l i n g s , and groundwat e r or
t h e i n h a l a t i o n o f airborne c o n t a m i n a t e d d u s t . W h i c h h e a l t h e f f e c t s r e s u l t
f r o m e x p o s u r e t o exces s l e v e l s o f zinc d e p e n d s on the p a t h w a y o f e x p o s u r e .
I n g e s t i o n o f exce s s zinc may cause s t omach or d i g e s t i v e p r o b l e m s . NAS ha s
e s t i m a t e d the recommended d i e t a r y a l l o w a n c e (RDA) for zinc to be 15
m i l l i g r a m s p e r d a y ( 6 ) . L o n g - t e r m e x p o s u r e t o exc e s s ive l e v e l s o f zinc
( 2 . 1 m i l l i g r a m s p e r k i l o g r a m o f body we ight p e r d a y ) m a y r e su l t i n c o p p e r
d e f i c i e n c y ( 8 ) ; however, e x p o s u r e s o f th i s m a g n i t u d e a r e n o t e x p e c t e d t o
occur at the RFT s i t e .
I n h a l a t i o n o f zinc dus t may l e a d t o b r e a t h i n g d i f f i c u l t i e s and n o n s p e c i f i c
n e u r o l o g i c a l e f f e c t s such a s headache s a n d m a l a i s e ( 9 ) . A i r m o n i t o r i n g
r e s u l t s at the RFT s i t e did not show zinc to be at l e v e l s of p u b l i c h e a l t h
concern; however, dur ing s o i l - d i s t u r b i n g a c t i v i t i e s , such as s o i l
ex cava t i on or c y c l i n g , airborne zinc l e v e l s may become a p u b l i c h e a l t h
concern.
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C O N C L U S I O N S

U s i n g t h e a v a i l a b l e i n f o r m a t i o n , A T S D R h a s c o n c l u d e d that t h i s s i t e i s o f
p o t e n t i a l p u b l i c h e a l t h concern because humans may be e x p o s e d to h a z a r d o u s
sub s tance s by i n g e s t i o n o f c o n t a m i n a t e d s o i l , g r o u n d w a t e r , and f o o d - c h a i n
e n t i t i e s ; dermal contac t wi th c o n t a m i n a t e d s o i l ; a n d i n h a l a t i o n o f
contaminated du s t . T h i s P r e l i m i n a r y H e a l t h A s s e s s m e n t i s based on
i n c o m p l e t e m o n i t o r i n g d a t a f o r groundwat er a n d s u r f a c e water. A f u l l
a s s e s sment o f t h e p u b l i c h e a l t h i m p l i c a t i o n s o f t h i s s i t e i s no t p o s s i b l e
w i th t h e i n f o r m a t i o n p r e s e n t l y a v a i l a b l e .
I n accordance with t h e C o m p r e h e n s i v e Environmental R e s p o n s e , C o m p e n s a t i o n ,
a n d L i a b i l i t y A c t o f 1980, a s a m e n d e d , t h e R i c h a r d s o n F l a t T a i l i n g s s i t e
h a s been evaluat ed f o r p o s s i b l e f o l l o w - u p wi th h e a l t h e f f e c t s s t u d i e s .
H o w e v e r , because no d o c u m e n t a t i o n or i n d i c a t i o n e x i s t s that human expo sur e
to s i t e - r e l a t e d c on taminant s is o c curring or has occurred in the p a s t ,
t h i s s i t e i s no t b e i n g c o n s i d e r e d f o r f o l l o w - u p h e a l t h s t u d i e s a t t h i s
t ime .
A s A T S D R receives a d d i t i o n a l i n f o r m a t i o n , such i n f o r m a t i o n m a y i n d i c a t e
that f u r t h e r a s s e s s m e n t i s warranted by s i t e - s p e c i f i c p u b l i c h e a l t h
i s su e s .

R E C O M M E N D A T I O N S

A T S D R recommends t h e f o l l o w i n g :
1. R e s t r i c t p u b l i c access to the s i t e to reduce u n a u t h o r i z e d s i t e entry

and use of the s i t e for recreat ional p u r p o s e s .
2. M o n i t o r p r i v a t e w e l l s w i th in 1 m i l e o f the s i t e to d e t e r m i n e whether

the s e w e l l s are b e ing i m p a c t e d by s i t e c on taminant s and whether water
f r o m these w e l l s can continue t o b e used f or p o t a b l e p u r p o s e s .

3 . C o n d u c t a d d i t i o n a l s u r f a c e water m o n i t o r i n g , bo th u p g r a d i e n t and
downgrad i en t f r o m t h e s i t e , t o de t ermine t h e s i t e ' s i m p a c t o n S i l v e r
Cre ek and o ther nearby b o d i e s o f s u r f a c e water.

4 . S a m p l e l e a c h a t e s e e p s f r o m a l o n g the north s i d e o f the o n - s i t e earthen
dam, and analyze these s a m p l e s for s i t e - a s s o c i a t e d contaminant s .

5 . C o l l e c t a d d i t i o n a l o f f - s i t e soi l s a m p l e s f r o m areas a d j a c e n t t o t h e
s i t e , e s p e c i a l l y downwind o f t h e s i t e , t o charac t e r i z e o f f - s i t e
c o n t a m i n a t i o n .

6 . C o l l e c t a n d analyze e d i b l e p o r t i o n s o f trout f r o m S i l v e r Creek t o
determine whether they are su i tab l e for continued human c on sumpt i on .
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7 . I n c l u d e t h e f o l l o w i n g i n t h e r e m e d i a t i o n w o r k p l a n i f a d d i t i o n a l s i t e
r e m e d i a t i o n occurs:

P r o v i d e adequat e p e r s o n a l p r o t e c t i v e e q u i p m e n t that mee t s t h e
s t a n d a r d s o f t h e O c c u p a t i o n a l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n
( O S H A ) f o r workers c o n d u c t i n g r emed ia l a c t i v i t i e s i n a n d around
the s i t e .
F o l l o w a p p r o p r i a t e p r e c a u t i o n a r y g u i d e l i n e s , r e g u l a t i o n s , a n d
a d v i s o r i e s f r o m t h e N a t i o n a l I n s t i t u t e f o r O c c u p a t i o n a l S a f e t y
a n d H e a l t h ( N I O S H ) a n d O S H A .
E m p l o y o p t i m a l dust control measures i f remedial a c t i v i t i e s w i l l
involve g r o u n d - d i s t u r b i n g a c t i v i t i e s . I n a d d i t i o n t o o n - s i t e a i r
m o n i t o r i n g , a p p r o p r i a t e r e a l - t i m e a ir m o n i t o r i n g a t the w o r k s i t e
p e r i p h e r y should be conducted during working hours in a d d i t i o n to
o n - s i t e air m o n i t o r i n g . L e v e l s o f c on taminant s in the ambient
air at the p e r i p h e r y of the s i t e s h o u l d not exceed N a t i o n a l
Ambient A i r Q u a l i t y S t a n d a r d s ( N A A Q S ) o r N I O S H recommendat ions .

8. When i n d i c a t e d by p u b l i c h e a l t h n e e d s , and as re source s p e r m i t , the
eva lua t i on o f a d d i t i o n a l relevant h e a l t h outcome d a t a and community
h e a l t h concerns , i f a v a i l a b l e , i s r e commended .
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